Have you any concerns about statistical analyses in this paper? No

Recommendation?
Major revision is needed (please make suggestions in comments)
Comments to the Author(s)
The authors applied interesting approaches to detect viruses and their experimental data suggest a potential of resonator systems as sensors for viruses. However, to confirm their claims they need to provide more experimental evidences. Please find the questions and comments as below to improve the study and manuscript. _ There are multiple grammatical errors, so please carefully check English throughout the manuscript. _ In the introduction the authors emphasize the need to detect virus particles in the air, but they performed detection of viruses in solution. Please rewrite the introduction section to minimize this mismatch.
_ Potential readers would not be convinced with the authors' claim that the detection method is very specific to influenza virus. It is because there is no experimental evidence for this claim. To prove their statement authors need to perform detection experiments with other enveloped viruses (for example, HIV-1, MLV, VSV, and etc.).
_ Sialic moiety can also react to other enveloped viruses. So the authors need more discussion for potential interactions between this moiety and other enveloped viruses. _ In addition, the authors claim that the method is specific to influenza A viruses. They need to justify why other influenza virus strains will not interact with the sialic moiety.
_ Please provide more explanations on how current work is different from the authors' previous work (the 12th reference). _ They also need to show the effect of flow rate on virus detection performance. In other word, they need to justify why the specific flow rate was chosen during detection experiment. _ Getting physical images with AFM is not sufficient to confirm the existence of virus particles. Do you have other specific methods to prove that you actually obtained resonance signals from virus particles? One suggestion is to saturate virus particles with sialic molecules and then apply the sample onto your system. The samples should not generate resonance signals that were obtained with viruses not pre-treated with the moiety.
_ If there are molecules with sialic moiety not in excess compared with the number of virus particles, the authors should not obtain the resonance signals linearly increasing with the number of virus particles applied to the system. Please address this point by providing new experimental data or logical statement. _ Please discuss why certain times are needed to reach state-state level of frequency in terms of physical theory about resonance.
Review form: Reviewer 2
Is the manuscript scientifically sound in its present form? Yes
Are the interpretations and conclusions justified by the results? Yes
Is the language acceptable? Yes
Is it clear how to access all supporting data? No
Do you have any ethical concerns with this paper? No
Have you any concerns about statistical analyses in this paper? No
Recommendation?
Comments to the Author(s)
The paper titled "Label-free sensitive detection of influenza virus using PZT discs with a synthetic sialylglycopolymer receptor layer", designed and measured a biosensor for the rapid and label-free detection of Influenza A viruses. It shows the principle of label-free, selective, sensitive detection of Influenza viruses for home appliances. After a deep consideration, I think this paper can be accepted after a major revision with the following comments: 1) In the introduction, there are some other methods to detect the viruses, except the methods mentioned in this paper, such as the terahertz TPS, which is given in the following references: The editors assigned to your paper ("Label-free sensitive detection of influenza virus using PZT discs with a synthetic sialylglycopolymer receptor layer") have now received comments from reviewers. We would like you to revise your paper in accordance with the referee and Associate Editor suggestions which can be found below (not including confidential reports to the Editor). Please note this decision does not guarantee eventual acceptance.
Please submit a copy of your revised paper before 26-Jul-2019. Please note that the revision deadline will expire at 00.00am on this date. If we do not hear from you within this time then it will be assumed that the paper has been withdrawn. In exceptional circumstances, extensions may be possible if agreed with the Editorial Office in advance. We do not allow multiple rounds of revision so we urge you to make every effort to fully address all of the comments at this stage. If deemed necessary by the Editors, your manuscript will be sent back to one or more of the original reviewers for assessment. If the original reviewers are not available, we may invite new reviewers.
To revise your manuscript, log into http://mc.manuscriptcentral.com/rsos and enter your Author Centre, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions," click on "Create a Revision." Your manuscript number has been appended to denote a revision. Revise your manuscript and upload a new version through your Author Centre.
When submitting your revised manuscript, you must respond to the comments made by the referees and upload a file "Response to Referees" in "Section 6 -File Upload". Please use this to document how you have responded to the comments, and the adjustments you have made. In order to expedite the processing of the revised manuscript, please be as specific as possible in your response.
In addition to addressing all of the reviewers' and editor's comments please also ensure that your revised manuscript contains the following sections as appropriate before the reference list:
• Ethics statement (if applicable) If your study uses humans or animals please include details of the ethical approval received, including the name of the committee that granted approval. For human studies please also detail whether informed consent was obtained. For field studies on animals please include details of all permissions, licences and/or approvals granted to carry out the fieldwork.
• Data accessibility It is a condition of publication that all supporting data are made available either as supplementary information or preferably in a suitable permanent repository. The data accessibility section should state where the article's supporting data can be accessed. This section should also include details, where possible of where to access other relevant research materials such as statistical tools, protocols, software etc can be accessed. If the data have been deposited in an external repository this section should list the database, accession number and link to the DOI for all data from the article that have been made publicly available. Data sets that have been deposited in an external repository and have a DOI should also be appropriately cited in the manuscript and included in the reference list.
If you wish to submit your supporting data or code to Dryad (http://datadryad.org/), or modify your current submission to dryad, please use the following link: http://datadryad.org/submit?journalID=RSOS&manu=RSOS-190255
• Competing interests Please declare any financial or non-financial competing interests, or state that you have no competing interests.
• Authors' contributions All submissions, other than those with a single author, must include an Authors' Contributions section which individually lists the specific contribution of each author. The list of Authors should meet all of the following criteria; 1) substantial contributions to conception and design, or acquisition of data, or analysis and interpretation of data; 2) drafting the article or revising it critically for important intellectual content; and 3) final approval of the version to be published.
All contributors who do not meet all of these criteria should be included in the acknowledgements.
We suggest the following format: AB carried out the molecular lab work, participated in data analysis, carried out sequence alignments, participated in the design of the study and drafted the manuscript; CD carried out the statistical analyses; EF collected field data; GH conceived of the study, designed the study, coordinated the study and helped draft the manuscript. All authors gave final approval for publication.
• Acknowledgements Please acknowledge anyone who contributed to the study but did not meet the authorship criteria.
• Funding statement Please list the source of funding for each author.
Once again, thank you for submitting your manuscript to Royal Society Open Science and I look forward to receiving your revision. If you have any questions at all, please do not hesitate to get in touch.
Kind regards, Alice Power Editorial Coordinator
Royal Society Open Science openscience@royalsociety.org on behalf of Dr Derek Abbott (Associate Editor) and Pietro Cicuta (Subject Editor) openscience@royalsociety.org
Comments to Author:
Reviewers' Comments to Author: Reviewer: 1
Comments to the Author(s) The authors applied interesting approaches to detect viruses and their experimental data suggest a potential of resonator systems as sensors for viruses. However, to confirm their claims they need to provide more experimental evidences. Please find the questions and comments as below to improve the study and manuscript.
_ There are multiple grammatical errors, so please carefully check English throughout the manuscript. _ In the introduction the authors emphasize the need to detect virus particles in the air, but they performed detection of viruses in solution. Please rewrite the introduction section to minimize this mismatch.
_ Sialic moiety can also react to other enveloped viruses. So the authors need more discussion for potential interactions between this moiety and other enveloped viruses.
_ In addition, the authors claim that the method is specific to influenza A viruses. They need to justify why other influenza virus strains will not interact with the sialic moiety.
_ Please provide more explanations on how current work is different from the authors' previous work (the 12th reference).
_ They also need to show the effect of flow rate on virus detection performance. In other word, they need to justify why the specific flow rate was chosen during detection experiment.
_ Getting physical images with AFM is not sufficient to confirm the existence of virus particles. Do you have other specific methods to prove that you actually obtained resonance signals from virus particles? One suggestion is to saturate virus particles with sialic molecules and then apply the sample onto your system. The samples should not generate resonance signals that were obtained with viruses not pre-treated with the moiety.
Reviewer: 2
Comments to the Author(s) The paper titled "Label-free sensitive detection of influenza virus using PZT discs with a synthetic sialylglycopolymer receptor layer", designed and measured a biosensor for the rapid and label-free detection of Influenza A viruses. It shows the principle of label-free, selective, sensitive detection of Influenza viruses for home appliances. After a deep consideration, I think this paper can be accepted after a major revision with the following comments: 1) In the introduction, there are some other methods to detect the viruses, except the methods mentioned in this paper, such as the terahertz TPS, which is given in the following references: 2) Much more description and explaining about fig.3 and 4 should be added in the text. 3) In fig.3(b) , I am not very clear how much is the viurs concentration? And can you plot the curves of concentration versus frequency shift? In addition, once the viurs concentration changes, will the amplitude in Fig. 3(b Decision letter (RSOS-190255.R1)
19-Aug-2019
Dear Dr Erofeev, I am pleased to inform you that your manuscript entitled "Label-free sensitive detection of influenza virus using PZT discs with a synthetic sialylglycopolymer receptor layer" is now accepted for publication in Royal Society Open Science.
You can expect to receive a proof of your article in the near future. Please contact the editorial office (openscience_proofs@royalsociety.org and openscience@royalsociety.org) to let us know if you are likely to be away from e-mail contact --if you are going to be away, please nominate a coauthor (if available) to manage the proofing process, and ensure they are copied into your email to the journal. Due to rapid publication and an extremely tight schedule, if comments are not received, your paper may experience a delay in publication.
Royal Society Open Science operates under a continuous publication model (http://bit.ly/cpFAQ). Your article will be published straight into the next open issue and this will be the final version of the paper. As such, it can be cited immediately by other researchers. As the issue version of your paper will be the only version to be published I would advise you to check your proofs thoroughly as changes cannot be made once the paper is published.
On behalf of the Editors of Royal Society Open Science, we look forward to your continued contributions to the Journal.
Kind regards, Alice Power Editorial Coordinator
Response to Referees
Reviewer: 1
Remark:
The authors applied interesting approaches to detect viruses and their experimental data suggest a potential of resonator systems as sensors for viruses. However, to confirm their claims they need to provide more experimental evidences. Please find the questions and comments as below to improve the study and manuscript. There are multiple grammatical errors, so please carefully check English throughout the manuscript.
Answer:
The grammatical errors have been corrected by our colleague whose native language is English.
Remark:
In the introduction the authors emphasize the need to detect virus particles in the air, but they performed detection of viruses in solution. Please rewrite the introduction section to minimize this mismatch.
Answer:
We rewrote the introduction and mentioned that the problem of effectively sampling airborne virus particles has already been solved. A combination of such a sampler and a sensor working in solution could be very effective for virus detection.
Remark:
Potential readers would not be convinced with the authors' claim that the detection method is very specific to influenza virus. It is because there is no experimental evidence for this claim. To prove their statement authors need to perform detection experiments with other enveloped viruses (for example, HIV-1, MLV, VSV, and etc.).
Answer:
The development of highly specific receptor layer was not a goal of our study. Sialylglycoconjugates are widely used for influenza virus detection. We used a well-known receptor molecule, which can reliaby bind the chosen target avian Influenza A virus, with an innovative polymer matrix to develop a new type of micromechanical sensor based on the first radial mode resonant frequency shift. Determining the specificity of the sialyl-based receptor is a separate biochemical investigation.
Remark:
Sialic moiety can also react to other enveloped viruses. So the authors need more discussion for potential interactions between this moiety and other enveloped viruses.
Appendix A
Answer:
We added some discussion and a reference concerning the interaction between different types of viruses and sialic moieties in the introduction.
Remark:
In addition, the authors claim that the method is specific to influenza A viruses. They need to justify why other influenza virus strains will not interact with the sialic moiety.
Answer:
It was previously shown that the used Neu5Ac α 2-3Gal β 1-4Glcβ oligosaccharide sequence preferably binds avian Influenza A viruses. Influenza C viruses exclusively bind the Neu5,9Ac2 sialic moiety, while Influenza B viruses prefer Neu5Ac α 2-6Gal. In fact, most influenza A could bind different sialic receptors with different affinity, so exact specificity could not be definitely specified [Gambaryan AS et al. Specification of receptor-binding phenotypes of influenza virus isolates from different hosts using synthetic sialylglycopolymers: non-egg-adapted human H1 and H3 influenza A and influenza B viruses share a common high binding affinity for 6'-sialyl(Nacetyllactosamine). Virology. 1997, 9 ,232(2), 345-50]. This is an advantage of the used receptor because it can determine the presence of a wide range of influenza pathogens, which should be further investigated to estimate the particular subtype.
We added a discussion about the receptor specificity of different types and hosts of Influenza viruses in the introduction.
Remark:
Please provide more explanations on how current work is different from the authors' previous work (the 12th reference).
Answer:
We reported completely a new type of label-free detection of viruses by monitoring the disk radial mode resonance frequency shift due to surface stress induced in the sensor layer by binding viruses. We used a nanomechanical cantilever system with commercial cantilevers to measure surface stress in our previous work. Surface stresses induced by viruses binding to the receptor layer were used as the analytic signal, which is not suitable for home appliance application because of technical issues of the detection system. We suppose that our new type of sensor potentially has all the properties needed for home appliance use for virus detection. We added this explanation in the manuscript.
Remark:
They also need to show the effect of flow rate on virus detection performance. In other word, they need to justify why the specific flow rate was chosen during detection experiment.
Answer:
We thank the reviewer for this idea. However, investigating the effect of the flow rate on virus detection performance is beyond the aim of the current work and can be a topic of separate study in the future. Though there is general understanding that the flow should renew the concentration of analyte in the area of a detector, to the best of our knowledge, detailed studies of this problem are lacking. The flow rate used in our work was in accordance with Ref. 28.
Remark:
Getting physical images with AFM is not sufficient to confirm the existence of virus particles. Do you have other specific methods to prove that you actually obtained resonance signals from virus particles? One suggestion is to saturate virus particles with sialic molecules and then apply the sample onto your system. The samples should not generate resonance signals that were obtained with viruses not pre-treated with the moiety.
Answer:
The specific response to virus particles is clearly seen from the comparison of the resonance shifts for the systems with and without viruses (Figure 8-11 ). AFM has been used here as a complementary method to monitor virus adhesion and for nanomanipulation. We believe that the presented results sufficiently confirm binding of the viral particles with a biosensor surface. We added experimental data confirming that resonance signals were obtained as a result of virus particle binding to the sensor layer ( Figure 11 ). We have saturated sialic molecules immobilized at the sensor with virus particle. Hence, viruses have binded with sialic moieties in receptor layer. When we applied the sample into the system, pre-treated receptors did not catch any viral particles and meaningful resonance signals were not detected. These experimental data prove that we actually obtained resonance signals from virus particles.
Remark:
If there are molecules with sialic moiety not in excess compared with the number of virus particles, the authors should not obtain the resonance signals linearly increasing with the number of virus particles applied to the system. Please address this point by providing new experimental data or logical statement.
Answer:
We did not present any linear dependence of resonance signals on number of viruses in the previous version of the manuscript. We have plotted the dependence of resonance signals on the number of viruses in logarithmic coordinates in the current revised version of the manuscript.
Remark:
Please discuss why certain times are needed to reach state-state level of frequency in terms of physical theory about resonance.
Answer:
The resonance frequency shift is proportional to the surface stress of the receptor layer immobilized on the sensor substrate described by Langmuir and Gibbs adsorption equations Hence, the same time is required to achieve the steady-state resonance shifts.
